Introduction.
In [20] (see also [18] ) T. Ohsawa 2) Introducing plurisubharmonic weight functions into these norms and investigating their dependence on the geometry of QD.
Both questions will also be asked for complex submanifolds A of higher codimension.
Many positive results concerning these questions can be found in the literature. We mention, for instance, the articles [13] , [I] , [4] , [2] , the book [14] and the articles [19] , [12] , [10] , [9] , [11] . A long time before this development H. Skoda showed in [22] , how deep theorems on division and extension can be derived by refinements of the I^-theory for the <9-equations.
In the case of question 1) the situation can be drastically different from the spirit of the result of T. Ohsawa/K. Takegoshi, as has already been shown in the article [17] by the second author (see also his thesis [15] and [16] ). In fact, the proofs of the present article use some of the construction principles of [15] in an essential way. We will show, for instance, that for any 2 < p ^ oo and any given e > 0 there is, for any sufficiently large n, a pseudoconvex domain D CC C 71 with smooth polynomial boundary and an affine linear subspace A C C 71 of sufficiently large dimension and codimension, such that there is no extension operator from HP{D') := LP(D') n 0{D') to f^+^D).
The main motivation for asking question 2) is the well-known observation (see also the above-mentioned literature), that in certain situations there is a "regularity gain" for the holomorphic extension of holomorphic functions from submanifolds. In fact, it has been tried to characterize this gain in terms of the geometry of QD' and this should, in principle, be possible. However, in a certain sense it does not only depend on the Levi form of QD. Namely, in this article we give an example of a pair (D, A) where A has codimension 1 and the Levi form of OD is strongly positive definite in all directions transverse to A at all points of QD', but, nevertheless, there is essentially no gain for the extension of holomorphic Z^-functions from D' to D. 
(For notations see the next section.)
EXTENSION AND RESTRICTION OF HOLOMORPHIC FUNCTIONS

1081
We show in this paper, that this is in general not the case. In fact, we will construct a pair (D^A) and functions / (E H 2 (D) and g G 0{D') with \g\ ^ |^(/)| everywhere on D', such that, nevertheless, the function g cannot be extended to a function in H 2^) . This shows, surprisingly enough, that the Z^-holomorphic extendability of holomorphic functions / € 0{D') to D is not just a question of the size of /.
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Notations and results.
For an open set U C C^ and a measurable function y : U -^ RU{-oo} we define the Hilbert space We, now, come to the question of the possible regularity gain, when extending holomorphic functions from D / = DnAi to D, when CQD^'I t) > 0 at all points z e QD' and for all vectors t € T^°9D transverse to Ai. If, in this case, the boundary 9D is extendable in a pseudoconvex way of order 2 along 9D' ^ which one might expect at first (for the definition see [12] and [10] ), then there is always an extension with a "good" gain with respect to L 2 -norms with weights ( [10] ). However, the following result shows, that the situation can be quite bad: 
Cauchy type estimates.
The domains the existence of which is claimed in our theorems are almost always biholomorphic images of pseudoellipsoids. It is, therefore, useful for us to introduce the following notations fixed throughout this article. For any N G IN, N ^ 2, and any n ^ 2 we denote by DN the following pseudoellipsoid: (3.1)
For any e' > 0 small enough the circle 
In this case, for e' > 0 small enough, the torus
of real dimension p is contained in D^,p close to the boundary point o=(0,...,0,l).
As an important technical tool for the proofs we will need Cauchy type estimates for the values of functions in H q (DN) resp. 7^(1^,) on S^) resp. Sp(e / ). Here comes the first: Proof. -We use the Henkin-Ramirez integral formulas with weight factors as established by B. Berndtsson and M. Andersson in [3] . (The use of the usual Cauchy estimates on suitable polydiscs also would be possible.) They give for any function / e H q (DN) a representation of the form
From the Holder inequalities we, hence, get
We consider for a sufficiently small radius r > 0 the ball B := B(zo, r) and choose a constant C > 0 such that \--\ > C for all C e B. If £:' > 0 is oQn small enough, we have S ^e') C B{zo, .). Hence it follows from (3.5) and (3.6) , that there is a constant K > 0, such that
for all z € S^e'). On the other hand, the classical way of estimating CauchyFantappie kernels of the form (3.6) gives the abbreviation
the inequality
With the triangle inequality |Ci| < ICi-^il+l^il one obtains for all z € S(e / ) the estimate 
The relevant examples.
In this section we construct the examples of domains D and holomorphic functions h on D' = D H Ap needed for the proofs of the theorems. At the same time we will investigate in a series of lemmas the growth behavior of possible holomorphic extensions of the functions h to D. In fact, more precisely, the domains D of the theorems will be certain biholomorphic images of pseudoellipsoids. In this section we will, as in the previous section, only consider the relevant pseudoellipsoids D. They, then, will have to be intersected by suitable complex manifolds V C C"' and we will construct the required holomorphic functions on D' := D Fl V and investigate the growth behavior of their possible holomorphic extensions on the circles as considered in Lemmas 3.1, 3.2 and 3.3.
At first we show 
(-?(.) + \z^ + lyJ) 9 So, in order to show, that /jv € H 9^'^) , we have to verify the integrability of inite, which, obviously is the case. After that the integration over the remaining variables is trivial.
For the remaining part of the lemma we argue by contradiction. Namely, let us suppose, that there is a constant C > 0 and a holomorphic extension F e O(DN) of /N\D^ such that (4.1) holds on S^) for a certain e > 0. Since the function z^ + z^ vanishes to first order on VN, we can factorize F as
with a holomorphic function a\ on Dpi-Plugging this into (4.1) for any point z € S(e') gives the estimate
.JV,
or all e' > 0 sufficiently small and all z € S(e f ) with a (possibly different) constant C > 0. This gives for the same e' and z the inequality 
Js(e')
On the other hand, we have
The first term being -2m and the second term according to (4.9) O^), this is a contradiction to (4. Restricting this to D'^{ gives
.?=! such that fN,p\D'ff^p satisfies the estimate
Hence, fN,p € ^(D^p) as above. We, now, suppose, that there is a holomorphic extension F of fN,p\D^ to DN,P satisfying for some e > 0 the inequality (4.11) on the torus Sp^e') for all e' > 0 sufficiently small. We have the representation
ith holomorphic functions a^ on D^^p. By putting this into (4.11) the following estimate on Sp{e / ) follows after a few calculations On the other hand, we can split
The first integral is -(2^)^, whereas, according to estimate (4.15) , the second integral is O^') 5 ). 
with a holomorphic function a\ on Dk r\B(zQ, r). A small calculation using (4.19) and (4.20) gives On the other hand, we have
The first integral on the right is -2m, whereas the second integral is according to (4.22) Proof. -The proof of this lemma is just a simplified version of the proof of Lemma 4.2 with p = 1 and q instead of 2 N+1 . We, therefore, omit it. D
Proofs of the theorems.
We, now, come to the proofs of the theorems of section 2. Most of them follow easily by combining lemmas from sections 3 and 4.
Proof of Theorem 2.1. -Let 2 ^ q < oo and e > 0 be given. We choose a pseudoellipsoid DN as in (3.1) (specifying the number N a little bit later) and define S^) for 6:' > 0 by (3.2 for all z G S(e') and all e' > 0 sufficiently small, with q := --+ e. On g+4 the other hand we know from Lemma 4.1, that there cannot be an e > 0 and a constant C > 0, for which the extension F would satisfy (4.1) for all z € S(e / ) with e' > 0 sufficiently small. Hence, it follows, that the extension F is impossible, if q and N are such, that the inequality
is satisfied for all z € S(e / ) with s 7 > 0 sufficiently small. A small calculation shows, however, that (5.2) holds, if is an algebraic biholomorphism of C 71 onto itself and turns the situation constructed here into the desired one.
We, still, should mention, that we excluded for pratical reasons the case q = oo in these arguments. However, if they are properly changed, they carry over also to this case. D
We, next, come to the 
